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ABSTRACT 

This training packet on mathematics as strategic 
problem solving is 1 of 10 developed by the Study of Adult Basic 
Education (ABE) /Engl i sh as a Second Language (ESL) Training 
Approaches Project to assist ABE instructors, both professionals and 
volunteers. The packet is intended to stand alone and encompasses a 
two~session workshop series with activities scheduled for 
participants to accomplish between sessions. Ideally, the sessions 
should take place about 1 month apart. Introductory materials include 
information about the series and the training packet, a workshop 
overview (objectives, time, materials checklist, preparations 
checklist), and workshop outline for each session. Trainer notes for 
each session include a checklist of tasks to be completed before the 
session and an outline of activities with necessary materials and 
times. Topics covered in the sessions include the following: 
attitudes toward math education; goals of ABE/General Educational 
Development math education; problem solving in the classroom; 
feelings about math; and developing a math lesson. Time is allowed 
for preparation for the home task and feedback on the home task. 
Trainer's supplements follow each session. Other contents include 
sample flyers, participant questionnaire, and masters for all 
handouts and transparencies needed in the sessions. Background 
readings include a summary of the 13 standards, Math-Moron Myths, and 
How Can We Best Help ESL Students with Math? (YLB) 
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Introduction to 
THE ABETESL INSTRUCTOR TRAINING SERIES 



Scope and Content 



The Study of ABE/ESL Training Approaches Project has developed eight training 
packets to assist ABE and ESL instructors, both professionals and volunteers. Packet topics 
were selected based on a national review of training content and practices and on 
recommendations from selected experts representing ABE, ESL, and volunteer programs 
across the United States. 



Packet topics include: 



L The Adult Learner 

2. Planning for Instruction 

3. Group/Team Learoing 

4. Monitoring Student Progress 

5. Volunteers and Teachers in the Qassroom 

6. Communicative ESL Teaching 

7. Mathematics: Strategic Problem Solving 

8. Whole Language Approach 



There is no suggested sequence implied in the above listing. Each packet is intended 
to stand alone. Each encompasses a two-session workshop series with activities scheduled 
for participants to accomplish between sessions. Ideally, the two sessions should take place 
- about one month apart. Packets include detailed instructions for workshop leaders and 
masters for all handouts and transparencies needed in the workshops. . . ..a. 

Key Assumptions about Adult Learning 

All packets have been designed to guide workshop leaders to model the adult 
learning principles upon which the packets are based. These principles apply to the training 
of instructors as v/ell as to educating adult students. Based on the literature about adult 
learners and the experience of skilled adult educators, // is assumed that adults leant best 
when: 



they feel comfortable with the learning environment and they attempt tasks that 
allow them to succeed within the contexts of their limited time and demanding 
lives. 



they provide input into the planning of their own learning goals and processes. 

they have opportunities to engage in social learning, i.e., they learn from peers 
as well as from an instructor. 
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they have a variety of options appropriate to their learning styles (including 
sensory modalities, ways of thinking, and both individual and group learning) 
and have opportunities to analyze and expand their modes of learning. 

they are able to associate new learning with previous experiences and to use 
those experiences while learning. 

they have an opportunity to apply theory/information to practical situations in 
their own lives. 

In accord with these assumptions, each packet employs research-based components 
of effective training and staff development: theory, demonstrations, practice, structured 
feedback, and application with follow-up. Key research findings on these components are: 

1. The theory that underiies any new practice is a necessary but insufficient 
component of training. 

2. Demonstrations that illustrate new practices and reinforce their use are essential 
to full TOHiprehension and implementation. 

3. Instructors need to practice new approaches in a safe environment and- -to 
receive structured feedback on their attempts. 

4. New approaches need to be applied over time in a real situation — preferably 
ones where continuing feedback and analysis are possible (e.g., peer coaching 
or mentoring). 

Research indicates that long-term change is likely to occur only when all of the above 
conditions are met. 

We hope you will find that these training packets produce effective, long-term results. 
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About the 

MATHEMATICS: STRATEGIC PROBLEM SOLVING 

TRAINING CKET 



This training packet employs selected research-based components of effective training and 
staff development in the following manner: 

THEORY: An inductive format is used in presenting theory. - This approach requires 
participants to extract theory from the experiential activities rather than memorize theory 
from a lecture (a deductive format). Through analyzing their own experiences, 
participants learn about and internalize theory by discussing it with others. 

DEMONSTRATION: A video of an adult ABE math class combined with a focus handout 
enables participants to identify and analyze the components of problem-solving math 
lessons. 

PRACTICE: During Session One, participants establish goals for ABE/GED math 
instruction and identify and apply problem-solving strategies. 

Between Sessions One and Two, through an interim task assignment, participants have 
the opportunity to observe a student applying problem-solving strategies and to reflect 
on the process and the outcome. 

STRUCTURED FEEDBACK: During Session Two, participants have the opportunity to 
share and compare their teaching experiences in the interim task assignment. 

APPLICATION: ' Participants use the knowledge they have gained through the -workshop 
and experience to develop their own problem-solving math lesson. 

REFLECTION ON WORKSHOP PROCESSES: During the workshop, participants analyze 
the type of thinking and learning that the workshop activities stimulate. As a result, 
participants become conscious of the theories and assumptions that underiie and guide 
the monitoring of student progress. 

During these training sessions, "learning by doing" will be the focus. Participants will 
experience the problem-solving approach to math education and then reflect upon, analyze, 
and generalize from their experience. 



About the Participants... 

This training packet is designed for persons involved in some aspect of adult math 
instruction - for example: teaching, tutoring, or supervising. It is important for participants 
to attend both sessions. 
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Trainer No tes - Session One 



WORKSHOP OVERVIEW 



Objectives: By the end of Sessions One and Two, participants will be able to: 

1) develop goals of ABE/GED math education; 

2) identify and apply six problem-solving strategies; 

3) recognize and respond to emotional/attitudinal obstacles students may 
face when trying to apply problem-solving strategies. 

Time: Total time required for the workshop: approximately 8-10 hours: 

• Session One: 3 hours 

• Interim Activities at Home Sites: approximately 2-4 hours over a one- 
month period. 

• Session Two: 3 hours 



Materials 

Checklist: Hardware: 

• VHS Player (1/2 inch) and Monitor 

• Overhead Projector 



Software: 

• Video 

• Packet Handouts 

• Packet Transparencies 

• Blank Transparencies and Transparency Pens 

• Flip chart paper (or large sheets of newsprint), tape, and markers 

• Paper Straws (two per participant during Session One) 

• Enough scissors for participants to share (during Session One) 

• Sugar Cubes (one or two boxes for each small group Session Two) 

• Two very small empty boxes of different sizes for each small group (or 
use the pattern sheets on pages 27 and 28 to make the boxes) (Session 
Two) 
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Trainer Notes - Session One 



BEFORE SESSION ONE 



The following tasks should be completed before Session One of the workshop: 



r~l Send out flyers announcing the workshop series. (See pages 29+ for a sample.) 

□ Send the Participant Questionnaire (see pages 29+) to all persons responding to 
the flyer. The suggested maximum number of participants for each workshop 
series is 30 persons. 

[H Tally the results of the Participant Questionnaire. (This can be done easily on 
a blank copy. .of the Participant Questionnaire.) You may want to make a 
transparency of those results to share with participants, 

n Arrange for a place to hold Session One and make sure it has sufficient space and 
movable chairs for small groups. Ideally, the room should be set up with tables 
seating four to six participants each. Arrange for any refreshments that will be 
available. 

CH Order AA^ equipment (VHS player and monitor; overhead projector.) Before the 
session begins, check to see that all AA^ equipment is working. 

[~1 Duplicate all handouts for Session One (H-1 through H-13) and arrange them 
into packets. Staple those handouts with more than one page (e.g., staple H-lO-a 
and H-lO-b together). By providing one packet of materials to each participant 
at the start of the workshop, constant handling of materials during the session can 
be avoided. 

r~l Make transparencies from the transparency masters for Session One (T-1 through 
T-8). 

[H Read the Trainer Notes for Session One (pages 7-12). Review handouts H-1 
through H-13 and transparencies T-1 through T-8. 

[U Each participant needs 2 paper straws. There should also be enough scissors for 
participants to share. 
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WORKSHOP OUTLINE 
SESSION ONE (THREE HOURS) 



MATERIALS 


ACnVlTlES 


TIME 


H-1* 


I. 


Introductions/Workshop Overview 
Agenda, Objectives 


5 min 


H-2 


II. 


Attitudes Toward Math Education: Survey 

• Small Group Discussion/Large Group Sharing 


20 min 




III. 


Goals of ABE/GED Math Education 


25 min 


H-3, T-1* 
H-4, T-2 




A- 


Presentation: 

NCTM Standards: Emphasis on Standard I 
• Goals of ABE/GED Math Education 




T-3 




B. 


Whole Group Discussion: 

• Additional Goals for ABE/GED Math Education 






IV. 


Problem-Solving in the Classroom 




H-5 
Video 




A. 


Demonstration 

Introduction to the Video 
Video 

Whole Group Discussion 


20 min 


H-6, T-4 
T-S 

H-7, T-6 




B. 


Pencil and Paper Computation and Mental Math 
Decisions about Calculation Procedures 

• Discussion of Mental Math 

• Mental Math Application Activity 


15 min 




BREAK 


15 min 


H-8, T-7 
Paper Straws 




C. 


Presentation/Practice: 

• Defining Problem-Solving Strategies 


25 min 


H-9, T-8 




D. 


Applying Problem-Solving Strategies 
Individual Application 
Whole Group Sharing 


15 min 


H-10, H-11 




E. 


Problems, Strategies, Solutions 
Activity: Problem Exchange 


zj mm 


H-12 


V. 


Interim Task Assignment 

• Distribution of Interim Task Assignment and Explanation of 
Task 


10 min 


H-13 


v;. 


Session One Evaluation 


5 min 



* "H" = "Handout," "T" = Transparency' 
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Trainer Notes - Session One 



TRAINER NOTES: SESSION ONE 



REGARDING THE SUGGESTED TIMES: All suggested times are the result of .... 
field testing within a three- to four-hour timeframe. Feel free to adjust the suggested 
times to meet the needs and experience levels of the participants. In addition, it is 
important to become familiar with the materials prior to the workshop in order to 
select specific activities if sufficient time is not provided or some activities take longer 
than anticipated. Familiarity with the materials also will enable you to personalize the 
materials by adding anecdotes where appropriate. If more than three hours are 
available for the training, the suggested times can be expanded to aUow for additional 
sharing and discussion. ^====== 



REGARDING THE ROOM SET-UP: Since the workshop includes both large and 
small group work, arrange the room so that participants can move about fairly easily. 
Try to make certain that the flip charts, overheads, or videos can be seen by all 
participants. In less than ideal settings, you may have to consider eliminating the use 
of overheads or flip charts. ===^= 



REGARDING TRAINING PREPARATION: Before reading through these notes, 
you should carefully read the articles included as backgjround information (pages 
71 + ). If you feel participants would benefit from reading any of these articles, 
duplicate them and include them in the Interim Task Assignment Packet (Handout 

11). _____ 



Refer to the Workshop Outline on the previous page as you go through these notes. - 
MATERIALS 

I. IntroductionsAVorkshop Overview (5 minutes) 

If the participants do not know one another, have them introduce 
themselves one by one to the large group by stating their name, 
program, and subject/level they are currently teaching. Be sure to 
move the group along, having each participant speak only a few 
moments. (If the group is large, ask for a show of hands as to 
subject/level and program; then have participants personally 
introduce themselves to people near them.) The purpose of the 
introductions is to make the participants feel comfortable and to give 
them a sense of who the other participants are. 

H.j* Direct participants' attention to H-1. Go over the agenda and the 

session objectives. Answer any questions. 

* "H" = "Handout," "T" = "Transparency" 
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Trainer Notes ■ Session One 



n. Attitudes Toward Math Education (20 minutes) 

Direct participants' attention to H-2. Explain that these are 
statements about which many math teachers and students have 
strong opinions. The responses to these statements influence 
attitudes and approaches toward math education. 

Have participants work in groups of 4-6 people. Assign each group 
one of the three statements on H-2 and a position of either 
agreement or disagreement with the statement. Have each group try 
to build a case for their assigned position and discuss how this 
opinion would influence their teaching methods. Allow ten minutes 
for small group discussion. 



The purpose of the survey is to make participants aware that differing 
opinions exist and that these opinions can affect math instruction. The 
purpose is not necessarily to reach group consensus on the issues raised. 



Have a volunteer from each group present their group's position to 
the large group. Allow ten minutes for large group discussion. (See 
the possible responses on pages 14-15.) 



m. Goals of ABEyGED Math Education (25 minutes total) 

A. NCTM Standards: Emphasis on Standard One (15 minutes) 

Direct participants attention to H-3. Project T-1 on the overhead 
projector. Explain that the National Councfl of Teachers of 
Mathematics has spent the last several years developing standards for 
math instruction. It has completed standards for grades K-4, 5-8, 
and 9-12 and is presentty extending these to adult math education. 
The first four standards are considered the basis for establishing a 
strong foundation in mathematics. This workshop focuses on 
Standard I: Mathematics as Problem Solving. Have participants 
read H-3 and ask for comments and reactions from the group. 
(Note: All tlte standards for ABE SkOJs (5-8) are included in the 
background readings on pages 71+.) 

Keeping in mind Standard I, Mathematics as Problem Sohdng, 
participants will nex; consider classroom goals. Direct the 
participants' attention to H-4. Project T-2 on the overhead 
projector. Go over the ABE/GED math instruction goals and 
examples, perhaps by underlining key words with a transparency pen. 
Ask for comments and reactions from the participants. 
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Trainer Notes - Session One 

B. Whole Group Discussion: Additional Goals for ABE/GED Math 
Education (10 minutes) 

T-3 - Project T-3 on the overhead projector. Elicit additional goals 

relevant to adult math education from the partUpants. Write their 
ideas on T-3. (Note: Keep T-3 with the participants' comments as it 
will be used for review in Session Two.) 

IV« Problem-Solving in the Classroom (110 minutes total) 

A. Demonstration: Video Presentation and Discussion (20 minutes) 



The suggested video is: Changing the Rules: Teaching Math to Adult 
Learners, New Readers Press, Syracuse, New York, 1990. 

This video shows teachers how to make math more achievable and 
useable by addressing math anxieties, relating abstract concepts to 
concrete application, and by *spiraling" math teaching — integrating 
more advanced concepts to earlier stages of the curriculimi. 

The video section to be shown in Session One begins about four 
minutes into the video (right after the introduction of Rule 2, 
•Students should memorize formulas before they start to solve 
problems.") This section of the video lasts approximately ten 
minutes. Stop the tape after the comment: "Lessons that build from 
the concrete to the representational and finally to the abstract help 
learners to understand and apply different types of mathematical 
thinking." 



Introduce the video presentation by telling the participants that they 
will watch an adult class that is using a problem-solving approach to 
begin the study of area. While the participants watch the 
demonstration, ask them to keep in mind the first NCTM Standard, 
Mathematics As Problem Solving, as well as the goals of ABE/GED 
math education discussed earlier. 



H-5 Direct participants* attention to H-5, the Video Response Sheet. 

This sheet contains focus questions for participants to consider while 
watching the video. Participants may take notes on H-5 while 
viewing, if desired. 

Video Show the video. After the video, use the questions on H-5 to gtide 

a large group discussion. 
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Trainer Notes - Session One 



B. Pencil and Paper Computation and Mental Math (15 minutes) 

Use the response to the last question on H-5 ("When did the 
students use mental math? Pencil and paper calculation? 
Calculators?") to point out that mental math is an essential skill in 
mathematics problem solving. 

H-6, T-4 Direct participants' attention to H-6. Project T-4 on the overhead 

projector. Using the flow chart on H-6, discuss the decisions the 
students in the video made about the calculation procedures. 

T-5 Project T-5 on the overhead projector. Explain that most mental 

math procedures involve simplification and estimation. Elicit fi-om 
the large group situations in everyday life where they need to be able 
to do mental math. Write their responses on T-5. 

H-7, T-6 Direct participants* attention to H-7, Problem Sheet A. Project T-6 

on the overhead projector. Very briefly discuss the following 
questions with the large group. (See page 16 for possible solutions.) 

• What are possible math questions in this situation? 

• How would students use estimation and simplification to solve 
these questions? 

Inform participants that "Simplify and Estimate* is the first of six 
problem-solving strategies that will be explored during the rest of 
workshop. Invite the participants to take a 15 minute break, telling 
. . them they will have the opportunity to examine other strategies when 
they return. 

BREAK (15 minutes) 

C. Presentation/Practice: Defining Problem-Solving Strategies 
(25 minutes) 

H-8y T-7 Direct participants attention to H-8. Project T-7 on the overhead 

projector. Explain that students often attempt to solve problems 
through rote memorization of rules. If the rule is forgotten, many 
students feel fi^strated and defeated. The purpose of problem- 
solving strategies is to enable students to reach a solution by using a 
variety of modalities suited to their own reasoning processes and to 
the specific problem presented. 

The six strategies presented on H-8 are useful methods of problem 
solving. Discuss each strategy with the participants by: 

• Briefly describing the strategy. 
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Trainer Notes > Session One 



• Inviting the participants to try to solve the example problem 
either alone or with someone else* (There will often be a 
variety of solutions*) 

• Asking the participants to share their results - and* their 
cognitive processes as soon as the majority of participants 
have completed each example problem* 



Spend only 4-5 minutes discussing each strategy and example 
problem* When discussing strategy 6, pass out scissors and two 
straws to each participant* If there is universal trouble in finding 
solutions to any of the example problems, give participants a hint 
from thi. possible solutions on pages 17-18* 



Point out that often these strategies can be combined* Ask 
participants where, if at all, they used more than one strategy in 
solving the above problems* (Strategy 1, Simplification and 
Estimation, and Strategy 2, Trial and Error, are most commonly 
combined with other strategies*) 

Emphasize that strategies are only applied when they are needed 
both in terms of student learning style and problem difficulty, 

D* Applying Problem-Solving Strategies (15 minutes) 

H-9 Direct participants' attention to H-9, Problem Sheet B* Individually 

or with a partner have participants decide which of the six problem- 

solving strategies on H-8- would be helpful in solving the three 

problems on H-9* Allow ten minutes for discussion* 



The emphasis of this activity should be on identifying strategies — not 
on finding solutions* Reassure participants that you will hand out the 
solutions (H-11) later in the workshop. 



T-8 Project T-8 on the overhead projector* Ask the large group what 

strategy(s) would be most useful for each problem and how they 
would use that strategy(s)* Write their responses on T-8* Allow five 
minutes for large group discussion* 



E. Problems^ Strategies^ Solutions (25 minutes) 

H- 10 Direct participants attention to H-10, the Problem Exchange Activity* 

Have the participants work in pairs for this activity. Go over the 
three steps explained on H-lO-a and make sure that all participants 
understand the activity* 
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Trainer Notes - Session One 



H-11 



H-12 



Watch the time carefully. Encourage the pairs to get together and 
share their ideas even if they have not totally finished solving their 
problem. 



Ask a volunteer from the combined pairs to briefly explain their 
solution and how they reached it to the large group. 



When the Problem Exchange Activity is completed, pass out H-11, 
Possible Solutions for Problem Sheets B and C. This handout is for 
participants to take home and study, if desired. Do not take time 
during the workshop to discuss H-11. 



H-13 



V. Interim Task Assignment (10 minutes) 

Direct participants' attention to H-12, the Interim Task Assignment 
packet. Go over the instructions on H-12-a and make sure all 
participants know what is expected of them. Answer any questions. 
Remind participants of the date and time of Session Two. 

VI. Session One Evaluation (5 minutes) 

Direct participants' attention to H-13, the evaluation of Session One. 
Ask participants to complete the evaluation. 
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TRAINERS' SUPPLEMENTS 
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ATTITUDES TOWARD MATH EDUCATION: 

SURVEY 



It is important that participants come up with their own opinions in this activity. 
There should be no difficulty in getting a response from the group; however, if there 
is hesitation, you may choose to use some of the reasoning below to stimulate 
discussion. 



!• Some people are just not good at math and will never do well in math class. 

Agree: People have varying abilities. It is cruel to lead people to expectations that 
they never will be able to fulfill. 

- Studies have shown that men are better at math than women. 

Some people are predominantly right-brained (global), while others are 
predominantly left-brained (analytical). This orientation determines in part 
how well people will perform in analytical subjects like math. 

Disagree: Math skills may come more quickly for some than others, but it is self- 
defeating to assume that someone can't learn. Teaching at the level of each 
learner is the responsibility of a good teacher. 

Math doesn't consist of just one skill. Just because one aspect of math is 
difficult doesn't mean all aspects will be. Keep students motivated to try** 

This is what strategic problem-solving should be about: with the right 
approach, anyone can learn math. 



2. Students must understand the reasoning behind mathematical procedures. 

Agree: Doing a mathematical operation without understanding the reasoning behind 
it is like memorizing nonsense. 

If you understand what you are doing, you can apply that understanding to 
new types of problems. 

Mathematics is basically the study of logic. Understanding the underlying 
reasoning is the whole basis of learning mathematics. 



SOLVING 
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ATTITUDES TOWARDS MATH EDUCATION, Continued 



Disagree: Not everyone is capable of understanding all mathematical laws. The 
important thing is that students be able to apply mathematics. (For example, 
you don't need to understand how a car works in order to drive it.) 

Teachers waste time and confuse students trying to teach them number 
systems, etc. Time would be better spent in learning and practicing 
computation. 

Students who could do well in math are turned off by time spent in 
arguments that should be left to mathematicians. 



3. There are many ways to reach a solution in almost eveiy math problem. 

Agree: The important thing is for students to reach a useable answer. It is not so 
important how they get there. 

Being aware of several methods of reaching a solution gives students 
flexibility to think about math and to try out their own ideas — rather than 
simply memorizing. 

Real-life math demands flexibility in reaching solutions. 

Disagree: It is confusing enough to learo one way to do something — why make it 
harder on students? 

Mathematicians have spent centuries developing eflacient ways to solve 
problems. It is a teacher's responsibility to teach students these efficient 
ways. 

It is not necessary to know more than one way to solve a problem. It is 
more important to know one way well . 
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POSSIBLE SOLUTION FOR PROBLEM SHEET A 



This is only one problem from the situation and one method to reach the solution. 
The participants may come up with equally valid problems and solutions. 



SITUATION: You can buy yogurt three ways: 

• a six-pack of four-ounce containers for $2.53 

• an eight-ounce container for $0.74 

• a sixteen-ounce container for $1.25 



PROBLEM: Which is the best buy? 



SOLUTION: Estimate : 6 x 4 = 24 ounces in the six-pack 

$2.53 can be rounded to $2.50 
10 cents X 24 ounces = $2.40 
So each ounce costs about $0.10 

The eight-ounce container costs $0.74 

9 cents x 8 ounces = $0.72 

So each ounce costs about $0.09 

The sixteen- ounce container costs $1.24 

8 cents x 16 ounces = $1.28 

So each ounces costs about $0.08 

Then imagine or sketch a table: 
8 < 9 < 10 

Therefore the sixteen ounce container should be the best buy. 
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POSSIBLE SOLUTIONS TO THE SAMPLE PROBLEMS ON H-8 

Review Strategy #1: Simplify and estimate. 

Example problem: Determine an approximate answer: 40 x 375. 

Possible solutions: 40 x 400 = 16,000; since the number is slightly less, the answer may be 
about 15,000. 

10 X 375 = 3,750 which is about 3,800 and 
3,800 X 4 = 15,200. 



Introduce Strategy #2: Experiment with various solutions (trial and error). 

Example problem: Discover a series of operations on the nimibers 3 and 8 (used as often 
as needed) which will yield the mmiber 7. 

A possible solution: [ (8 x 8) - (3 ^ 3) ] + [ (3 x 3)] 



Introduce Strategy #3: \isualize the problem. 

Encourage the participants to sketch the problem while searching for a solution. 




Continued 
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POSSIBLE SOLUTIONS TO THE SAMPLE PROBLEMS ON H-8, 

Continued 

Introduce Strategy #4: Make a diagram or chart 

Again, encourage the participants to sketch some form of diagram or chart. 

Example problem: What possible combinations of four friends can work in a weight room 
when only two are permitted in at the same time. 



Possible solutions: Assigning letters to each of the friends: A, B, Q D. 

A B C D 

A AB AC AD 

B BC BD 

C CD 
D 



Introduce Strategy #5; Find patterns* 

Example problem: What pattern produces the numbers: 144, 36, 12, 6? What is the next 
number? Give hints if needed. 

Solution: 144/4 = 36, 36/3 = 12, 12/2 = 6, 6/1 = 6 

(therefore 6 is the next number) 

Introduce Strategy #6: Use realia« 

Example problem: Which is larger: 1/2 or 3/4? 

Suggest the participants illustrate the answer by marking and/or cutting the two paper straws 
in their packets. 



O MATHEMATICS: STRATEGIC PROBLEM SOLVING r^r 18 



Trainer Notes - Session One 



BETWEEN SESSIONS 



The following tasks should be completed before Session Two of the workshop: 

Send out reminder flyers of Session Two to Session One participants only (See 
pages 29+ for a sample.) This notice should remind participants to bring their 
handout packets from Session One with them to Session Two, especially their 
interim task assignment packet (H-12). 

Arrange for a place to hold Session Two and make sure it has sufficient space and 
movable chairs for small groups. Ideally, the room should be set up with tables 
seating four to' six participants each. Arrange for any refreshments that will be 
available. 

Order AA^ equipment (VHS player and monitor; overhead projector). Before the 
session begins, check to see that all AA^ equipment is working* 

Duplicate all handouts for Session Two (H-14 through H-17) and arrange them 
into packets. Duplicate a few extra sets of the interim task assignment packet 
(H-12) from Session One for those participants who forget to bring theirs to 
Session Two, 

n Prepare transparencies for Session Two (T4, T-2, T-3, and T-7 from Session One 
will be used for review). Make enough copies of T-10 for one per group of 4-6 
participants. Have at least one transparency pen available for each group. Have 
at least one blank transparency for each group as well. 

Read the Trainer's Notes for Session Two (pages 21-25). Review handouts H-14 
through H-17 and transparencies T-9 and T-10. 

Supply a container of sugar cubes for each small group. Collect a variety of small 
boxes (such as candy or jewelry boxes) so that each group has two boxes — or use 
the patterns included on pages 27 and 28 to make two small boxes for each group. 
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WORKSHOP OUTLINE 
SESSION TWO (THREE HOURS) 



MATERIALS 


AcnvniES 


TIME 


H.14* 


I. Introductions/Workshop Overview 
• Agenda, Objectives 


5 min 


Video 


n. Feeling About Math 

• Video Presentation 

• Large Group Discxission 


10 min 


T-1 

T-2, T-3 
T-T 


ni. Review of Session One: 

• NCTM Standard I 

• Goals of ABE/GED Math Education 

• Six Problem-Solving Strategies 


10 min 


H-12, H-15 
Blank 

Transpaiencies 
Pens 


IV. Sharing of Interim Task Assignment 

A. Small Group Discussion 

B. Small Group Presentations to the Large 
Group 


20 min 
25 min 


Video 

Boxes, Sugar Cubes 
T-9 


V. Developing a Math Lesson 

A. Video Lesson and Real-life Application 

B. Experimentation 

C Developing a Formula for Volume 


15 min 
5 min 
10 min 




BREAK 


15 min 


H-16, T-10 

T-10 (group-made 
transparencies), T-7 


D. Strategic Problem Solving — Volume 
• Small Group Activity: Development 
of a Lesson 

£• Small Group Presentation to the Large 
Group 


15 min 
25 min 


Newsprint, 
Markers, Tape 


VI. Reflection 


20 min 


H-17 


VII. Session Two Evaluation 


5 min 



* "H" = "Handout," "T" = "Transparency" 
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TRAINER NOTES: SESSION TWO 



REGARDING THE SUGGESTED TIMES: All. suggested times are the result of 
field testing within a three- to four-hour timeframe* Feel free to adjust the suggested 
times to meet the needs and experience levels of the participants. In addition, it is 
important to become familiar with the materials prior to the workshop in order to 
select specific activities if sufficient time is not provided or some activities take longer 
than anticipated. Familiarity with the materials also will enable you to personalize the 
materials by adding anecdotes where appropriate* If more than three hours are 
available for the training, the suggested times can be expanded to allow for additional 
sharing and discussion. 



REGARDING THE ROOM SET-UP: Since the workshop includes both large and 
small group work, arrange the room so that participants can move about fairly easily. 
Try to make certain that the flip charts, overheads, or videos can be seen by all 
participants. In less than ideal settings, you may have to consider eliminating the use 
of overheads or flip charts. 



REGARDING TRAINING PREPARATION: Before reading through these notes, 
you should carefully read the articles included as background information (pages 
71 -f). If you feel participants would benefit from reading any of these articles, 
duplicate them and include them in the Interim Task Assignment Packet (Handout. 
11). 



Refer to the Workshop Outline on the previous page as you go through these notes* 



MATERIALS 

L Introductions/Workshop Overview (5 minutes) 

Ideally, all participants in Session Two will have taken part in Session 
One. However, if there are any newcomers to the group, have them 
introduce themselves one by one to the large group by stating their 
name, program, and subject/level they are currently teaching. Be 
sure to move the group along, having each participant speak only a 
few moments. Allow the group as a whole a few minutes to get 
reacquainted by introducing themselves to people near them. 

H-14 Direct participants' attention to Handout 14 (H-14). Go over the 

agenda and the session objectives. Answer any questions. 



ERIC 
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IL Feelings About Math (10 minutes) 



Video 



T-1 

T.2, T-3 
T.7 



H-12 



H-15 
Blank 
Trans- 
parencies, 
Pens 



Show the one-minute portion at the beginning of the video where 
three students talk about their experiences and.feelings toward 
learning and using math. Stop the video at the frame, "The 
Rules/ 



After the video presentation, facilitate a brief large group discussion 
on the topic of feelings about math. Ask for volunteers to share with 
the large group how they felt about math in high school and college. 
Encourage participants to share both positive and negative feelings. 
Ask participants how they think their feelings about math influenced 
their successes (or frustrations) in studying math. 

Inform participants that during the sharing of their interim task 
assignments they will have the opportunity to further explore the role 
of feelings in math education. 

III. Review of Session One: NCTM Standard I, Goals of ABE/GED 
Math Education Problem Solving Strategies (10 minutes) 

This portion of the workshop will be a brief review of Session One 
material. To review NCTM Standard I, project T-1 on the overhead 
projector. Stress this standard's emphasis on inductive learning. 
Then review the Goals of /\BE/GED Math Education by briefly 
reviewing the goals discussed in Session One (use T-2 and T-3 to 
facilitate this review). Finally, summarize the six problem-solving 
strategies by projecting T-7 on the overhead projector and briefly 
reviewing each strategy. 

rv. Sharing of Interim Task Assignments (45 minutes total) 

A. Small Group Discussion of Interim Task Assignment 
(20 minutes) 

Participants will now work in small groups (4-6 people) to share and 
discuss the results of their interim task assignment (H-12). For this 
activity, have participants group themselves according to the level of 
math taught. 

After participants have grouped themselves according to level taught, 
direct their attention to H-15. Explain each step of the small group 
task detailed- on H-15 and answer any -questions. - Distribute one 
blank transparency and one transparency pen to each group (to be 
used if they desire). 
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Inform the groups that you will be available to provide assistance 
while they are working- Circulate among the groups, offering 
assistance as necessary* It is a good practice to monitor the progress 
of the groups, moving them along and encouraging them to prepare 
their presentations for the large group* 



When ten minutes remain in the time allotted for completion of 
this activity, make an announcement to the large group. This will 
serve to keep the participants on task. 



B. Small Group Presentations to the Large Group (25 minutes) 

Have one or two volunteers from each small group come before the 
large group to present either their small group's summary or their 
chosen experience. They may use notes and/or their transparency. 



Adjust the time allotted for each presentation to the total number 
of small groups (e.g., if there are five small groups, allow five 
minutes per presentation). 



V. Developing a Math Lesson (70 minutes total) 

A. Video Lesson and ReaMife Application (15 minutes) 

Video Reshow the section of the video where teacher and students develop 

a lesson on area. (See page 9 for exact specifications). 

After the video, facilitate a brief large group discussion. Ask 
participants for real-life situations in which students might need to 
know how to figure the volume of a rectangular solid. 

B. Experimentation (5 minutes) 

2 Boxes Pass out two small boxes to each group. (Boxes for a necklace or 

Per Group; candy sampler boxes would be a good size. If no boxes are available, 

Sugar Cubes make boxes from the patterns on pages 27 and 28 before the 

session). Pass out enough sugar cubes to each group to fill their 
boxes. Have participants of each group fill their boxes with their 
sugar cubes. 

C. Developing a Formula for Volume (10 minutes) 

T-9 Project T-9 on the overhead projector. Ask each group how many 

sugar cubes fit into their boxes. Counting the sugar cubes gives the 
volume of the box. How can they count the cubes? On T-9 write 
the different ways to develop a formula for volume. Compare 'cubic 
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inches" to sugar cubes. Together with participants, translate their 
formulas into cubic inches. 



Ask participants how the problem-solving strategies of trial-and-error, 
using realia, and finding patterns helped them come up with the 
formula for volume. 



BREAK (15 minutes) 



D* Strategic Problem Solving — Volume (15 minutes) 

H-16 Direct participants attention to H-16. Explain that each small group 

will develop a lesson on volume for a class of ABE/GED students. 
Have them use H-16 to describe a problem situation^ develop a 
problem, and describe how problem-solving strategies would be 
presented and applied in class. 

T-10 Pass out one copy of T-lO and one transparency pen to each group, 

(one per Have a volunteer from each group copy the lesson onto T-10 for 

group) presentation to the large group. Inform the groups that you will be 

available to provide assistance while they are working. Circulate 
among the groups, offering assistance as necessary. It is a good 
practice to monitor the progress of the groups, moving them along 
and encouraging them to fill out T-10 for their presentations to the 
large group. 



When five minutes remain in the time allotted for completion of 
this activity, make an announcement to the large group. This will 
serve to keep the participants on task. 



E. Small Group Presentations to the Lai^e Group (25 minutes) 



T-10 

(Group-Made 
Trans- 
parencies) 



Have one or two volunteers from each group present their lesson to 
the large group. Adjust the time allotted for each presentation to 
the total nimiber of small groups. 



T.7 



After the presentations, project T-7 on the overhead projector. Ask 
participants how these six problem-solving strategies were reflected 
in their lessons on volume. (Did they simplify and estimate ? Did 
they visualize the problem before they did it? At any time did they 
need to make a diagram or a chart ? Did they use patterns ? How 
did the use of realia make the concept of volume clearer?) 
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VI. Reflection (20 minutes) 

The purpose of this activity is to allow all participants to express 
their feelings toward the problem-solving strategies and to provide 
closure to the workshop. 

Hang several sheets of newsprint (at least one sheet for every five 
participants) on the walls of the training room. Have at least one 
large marker available for each sheet of newsprint. On one of the 
sheets, write in large letters, HOW DO YOU PLAN TO 
IMPLEMENT PROBLEM-SOLVING STRATEGIES IN YOUR 
MATH CLASS? 

Allow about 10 minutes for participants to walk around and write 
their answers on the sheets of newsprint. Encourage participants to 
read what others have written before them and to respond to those 
ideas as well as to express their own opinions. 

After about 10 minutes, ask participants to return to their seats. 
Summarize the comments written on the sheets to bring closure to 
the workshop. This can be done by walking from sheet to sheet and 
reading or summarizing the comments and then reflecting on them. 
The participants should be invited to respond as time permits. 



If time is running short, the reflection activity can be done orally — 
without writing on the newsprint. Conduct a large group discussion 
of the question (HOW DO YOU PLAN TO IMPLEMENT 
PROBLEM-SOLVING STRATEGIES IN YOUR MATH 
CLASS?) and follow this discussion with summary statements which: 
bring closure to the workshop. 



VIL Session Two Evaluation (5 minutes) 

H-17 Direct participants' attention to H-17, the evaluation of Session Two. 

Ask participants to complete the evaluation. 



Newsprint, 

Tape, 

Markers 
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^ mmm mm Fold inward 




Box Pattern n 
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SAMPLE FLYERS 
AND 

PARTICIPANT QUESTIONNAIRE 
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You Are Invited 
to Participate in 
A Two-Session Workshop on 

MATHEMATICS: STRATEGIC PROBLEM SOLVING 

Participants will learn to: 

1) Develop goals of ABE/GED math education. 

2) Identify and apply six problem-solving strategies. 

3) Recognize and respond to emotional/attitudinal obstacles students may face when 
trying to apply problem-solving strategies. 

4) Create math lessons using problem-solving strategies. 



Date of Session 1: 
Date of Session. 2: 
Location: 



Time: 



Time: 



Trainers: 
Sponsors: 



Please complete and return this portion to: 



I I Yes, I would like to attend the two-session workshop on Mathematics: Strategic Problem 
Solving. 1 agree to attend both sessions. If I am accepted, please send me a participant 
questionnaire. Send to: 



Name: 



Telephone: L 



X 



Job Title: 



Address: 



(City) 



(State) 



(Zip) 



School/Program: 
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MATHEMATICS: STRATEGIC PROBLEM SOLVING WORKSHOP 

PARTICIPANT QUESTIONNAIRE 



If you plan to attend the workshop on 
Mathematics: Strategic Problem Solving, 
please complete this form and 
send it to the address at the right 

by . 

(daic) 

Thank you! We look forward to seeing you at the workshop. 



Name: 



Phone: 



Address: 



School/Program: 



1. What is your educational background? 



Field 



2. Are you teaching now? d] Yes CH No 
If yes, what is your position? Check all that apply: 

[~] Adult Basic Education Math Teacher 

I I Adult Basic Education Reading Teacher 

ESL Teacher 

Adnninistrator 

Volunteer 

□ Other: 



3. Please indicate the number of years you have taught each of the groups listed below. (If 
you have taught for less than one year, write "!•") 



□ Aduhs 

l~1 High School/Junior High Students 
l~1 Elementary/Preschool Students 
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4. In which of the following settings do you currently teach? Check all that apply: 

□ Classroom 

I I One-on-One Instruction/Tutoring 

Learning Laboratory/Language Laboratory 

□ Computer Laboratory 

□ Other: 

5. What levels of math students do you work with? 

□ Literacy Level 
Basic Math 

□ GED Math 
College Level 

□ Some of my groups are multilevel 
All of my groups are multilevel 

6. Have you received prior training in math education? Check all that apply: 

□ College courses in adult math education 

□ College courses in secondary math education 

I I College courses in elementary math education 

□ Workshops/Conferences on aduh math education 

□ Other: 
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REMINDER! 

Session Two of 
the Workshop on 

MATHEMATICS: STRATEGIC PROBLEM SOLVING 



Date: Time: 

Location: 



Please remember to bring the following: 

1. Completed Interim Task Assignment 

2. Materials from Session One 



Please complete and return this portion to: 



Yes, I will attend Session Two of the workshop on Mathematics: Strategic Problem 
Solving, 

No, I am unable to attend Session Two, 

Name: - Telephone: i ) 

Job Title: 

Address: 

(City) (State) (Zip) 
School/Program: — — 
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MATHEMATICS: STRATEGIC PROBLEM SOLVING: 

SESSION ONE 



AGENDA 



1. Introductions/Workshop Overview 



2. Attitudes Toward Math Education 



3. Goals of ABE/GED Math Education 

. NCTM Standards: Emphasis on Standard I 
• Additional Goals 



4. Problem-Solving in the Qassroora 

• Video Demonstration and Discmsion 

• Pencil and Paper Computation and Mental Math 
. Six Problem-Solving Strategies 



5. Interim Task Assignment 



OBJECTIVES OF SESSIONS ONE AND TWO 
Participants will be able to: 

1. Develop goals of ABE/GED math education. 

2. Identify and apply six problem-solving strategies. 

I .... . ...3. ..Recognize, and respond to emotional/attitudinal obstacles students.may face when trying 

to apply problem-solving strategies. 

4. Create a math lesson using problem-solving strategies. 
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ATTITUDES TOWARDS MATH EDUCATION: 



SURVEY 

Agree or Disagree 

Directions: Your group will be assigned one of the following statements and a position of 
either agreement or disagreement. Through discussion, build your case for 
your assigned position and discuss ways in which this position would influence 
your teaching methods. Be prepared to share your position with the large 
group. 

1. Some people are just not good at math and will never do well in math classes. 



2. Students must understand the reasoning behind mathematical procedures. 



3. There arc many ways to reach a solution in almost every math problem. 
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NATIONAL COUNCIL OF TEACHERS OF MATHEMATICS: 
STANDARDS FOR MATH INSTRUCTION* 



STANDARD 1: MATHEMATICS AS PROBLEM SOLVING 

• use problem-solving approaches to investigate and understand mathematical content; 

• formulate problems from situations within and outside mathematics; 

• develop and apply a variety of strategies to solve problems, with emphasis on 
multistep and nonroutine problems; 

• verify and interpret results with respect to the original problem situation; 

• generalize solutions and strategies to new problem situations; 

• acquire confidence in using mathematics meaningfully. 



* From the National Council of Teachers of Mathematics, Inc., Curriculum and Evaluation 
Standards for School Mathematics. Reston, Virginia. 1990. 
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GOALS OF ABIVGED MATH CLASSES 



In .addition to passing the math section of the GED test, there are other goals in an 
ABE/GED math class. Here are some of them. 



Acquire skills that enable students to recognize and carry out the mathematical 
functions of their everyday lives. Among these are: 

• balancing a check book 

• making and using a budget 

• determining the priceA^ue of goods 

• understanding sales and finance terms 

• making schedules 

• determining distance and mileage 

• comprehending and computing pay rates 



• Develop problem-solving abilities applicable in mathematical and non-mathematical 
contexts. Among these are: 

• noticing patterns 

• searching for a variety of solutions 

• formulating reasonable estimates 

• reasoning from the concrete to the abstract 

• collecting data to use in table/or graphs 

• deriving formulas 



VIDEO RESPONSE SHEET 

} As you watch the video of a mathematics class in action, think about the following questions; 

1. What problems are the students trying to solve? 

2. What do they do to try to soh'e them? 

3. How is NCTM Standard I, Mathematics As Problem Sohdng, implemented by the 
teacher and the students? 

4. When do the students use mental math? Pencil and paper calculation? 
Calculators? 
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DEaSIONS ABOUT CALCULATION PROCEDURES* 




* From the National Council of Teachers of Mathematics, Inc^ Curriculum and 
Evaluation Standards for School Mathematics. Reston, Virginia. 1990. 
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PROBLEM SHEET A 



You can buy yogurt three ways: 

1) a six-pack of four-ounce containers for 
$2.53 

2) an eight-ounce container for $0.74 

3) a sixteen-ounce container for $1.25 



What are possible math questions in this situation? 

How would students use estimation and simplication to solve these problems? 
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SOME PROBLEM-SOLVING STRATEGIES 



STRATEGY | EXAMPLE PROBLEM 


i« ounpuiy ana csxiniaxe* 


1 OiiirVlv HetermiTip fl clo^elv aDoroxiniate 
answer to 40 x 375. 


2. Experiment with possible solutions 
(trial and error). 


2. Discover a series of three operations with 
repeated numbers 3 and 8, which yield 
the nimiber 7. 


3- Visualize the problem. 


3. You need to cut nine equilateral, 

congruent triangles out of a piece of rigid 
material. How can the triangles be 
arranged for the most efiBcient cutting — 
so that the sides of more than one 
triangle may be cut at one time (i.e., the 
smallest total perimeter)? 


4. Make a diagram or a chart. 


4. Carlos, Lamont, Gus, and George like to 
work out in the weight room. Only two 
people can use the weights at the same 
time Hnw manv different combinations 
of friends can work out together? 


5. Find patterns. 


5. What is the next number in the series: 
144, 36, 12, 6? 


6. Use realia. 


6. Compare fractions 1/2 and 3/4 by 

marking straws in halves and fourths and 
then cutting and comparing them. 
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APPLYING PROBLEM SOLVING STRATEGIES: 



PROBLEM SHEET B 

PROBLEM I 

The mjrary is open from 9:00 a.m. to 5:00 p.m. on Monday, Wednesday, and Friday. It is 
open from 9:00 a.m to 8:00 p.m. on Tuesday and Thursday. On Saturday it is open from 
10:00 a.m. to 2:00 p.m., and on Sunday it is closed. How many hours a week is the Ubrary 
open? 

Possible Strategies: 



PROBLEM II 

You want to paint a window frame whose top is 8 feet from ground level. The only solid 
place to put the bottom of the ladder is 4 feet from the house. What is the shortest ladder 
you can use? 

Possible Strategies: 



PROBLEM III 

There is a special at the local fast food restaurant. You can buy 3 hamburgers for 
$5.00. You have $307.00 to feed the 225 employees at your company picnic. How many 
hamburgers will you be short or how many extra hamburgers will you have? 

Possible Strategies: 
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PROBLEM EXCHANGE ACnVITY 



STEP I: 



Each pair of problem-solvers will: 

Choose one situation from the next page. 
Develop a problem. 

Determine the steps necessary to reach a solution. 
Identify the stratcgy(s) needed to solve each step of the problem. 
Solve the problem. 



STEP n: 



Exchange problems (but not strategies or solutions) with another pair of problem- 
solvers. 

Determine the steps necessary to reach a solution in the problem you receive. 
Identify the strategy(s) needed to solve each step of the problem you receive. 
Solve the problcr . 



STEP III 

Both pairs of problem-solvers will then: 
Get together to discuss their problems. 

Discuss reasons for the strategies used and the solutions obtained. 



NOTE: THE STRATEGIES AND SOLUTIONS THAT EACH PAIR 
DEVELOPS MAY BE DIFFERENT. 
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PROBLEM SHEET C 



SITUATION I 

You have been invited to Aunt Agatha's for dinner. If you go on the expressway, you can 
drive 50 to 65 mph. If you go through town, you will need to drive at only 25 to 35 mph. 
You have two choices. One way is 13 miles long, with 8 miles of expressway driving and 5 
miles through town. The other way is all expressway, but the distance is 21 miles. 



SITUATION II 

- The president of the poor country Wanegel is giving a diimer party. He has invited. j6 
additional officials from Wanegel, 8 officials from his equally poor neighbor, Carocal, and 
6 officials from the very rich country of Bruntary. The banquet table has 10 chairs on each 
side arid 1 chair each at the head and the foot. 



SITUATION III 

George earns $7.00 an hour for his regular 40 hour week and time-and-a-half for overtime. 
He generally works 7 to 10 hours of overtime each week. He gets paid once a month. 
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POSSIBLE SOLUTIONS FOR PROBLEM SHEET B 



Problem I. (chart) 





Mon. 


Tucs._ 


Wcd._ 


Thurs. 


Fri._ 


Sat._ 


Sun._ 








9-10 


A 


Y 
A 


Y 
A 


Y 


X 






10 - 11 


Y 
A 


Y 

A. 


Y 
A 


X 


X 


X 




11 - 12 


A 


Y 
A 


Y 

A 


Y 


X 


X 




12-1 


A 


A. 


Y 

A 


X 

yv 


X 


X 




1-2 


A 


Y 


Y 
A 


X 

yv 


X 


X 




2-3 


X 


X 


X 


X 


X 






3^4 


X 


X 


X 


X 


X 






4-5 


X 


X 


X 


X 


X 






5-6 




X 




X 








6-7 




X 




X 








7-8 




X 




X 









8+11 + 8+11+4 

3 x 8 = 24. 2x 11 = 22 22 + 24 + 4 = 48 

48 hours open 



Problem 11. (Diagram to scale) 




1 foot = 1/4 inch 



Shortest ladder = about 9 feet 
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PROBLEM SHEET B (cont'd) 
Problem IIL (Simplify and estimate) 

$307.00/$5.00 = approximately 60 (number of $5.00 bOls^hat you have) 

3 X 60 = 180 (number of hamburgers you can buy) 
hamburgers # of $5-00 



225 - 180 = 45 

total people total hamburgers approximately hamburgers short 



POSSIBLE SOLUTIONS FG- 



PROBLEM SHEET C 



Problem 1. (diagram, simplify and estimate) 

8 miles 5 miles 
L 

1st way 

about 57 mph about 30 mph 

about 1 mile/min. about 1 mile/2 min. 



21 miles 

2nd way 

57 mph 



1st way: 8+10-18 minutes PROBABLY THE SHORTEST 
2nd way: 21 minutes 



Problem 11. (patterns, diagram, experiment with possible solutions, students may use 
realia: moving actual markers around a cardboard rectangle) 

As one math teacher sees this situation: 

Everyone wants to sit by the wealthy people of Bnintary. 

K the officials from Wanegel come in first, they will sit as spread out as possible so as to 
increase their chances of sitting by the people of Bruntary. 

Then when the officials from Carocal come in, they will try to block the people of Wanegel 

from sitting by the wealthy people of Bruntary. 

After a lot of trial and error, I came up with this possible seating. 

What is yours? Why? 



B 


w 


C 


B 


w 


C 


B 


C 


W 


C 




C 


B 


W 


C 


B 


B 


W 


C 


B 


C 
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PROBLEM SHEET C (cont) 

Problem III. (Simplify and estimate) 

4 X 40 = 160 hours in a month 

about 4 weeks in a month 40 hours in a week 

George must work about 8 or 9 hours a week on the average, maybe: 

4x8 (plus a little) = 35 hours overtime a month 

$7.00 straight time. Half of $7.00 is about $3.00. So time and a half = approx. $10.00 

$7.00 X 160 hours = $1,120 and $10.00 x 35 hours = $350.00 

$1,120 pay for straight time 
+ $350 pay for time and a half 



$1,475 pay a month (approximately) 
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INTERIM TASK ASSIGNMENT 



To be completed for Session Two« 



Six problem-solving strategies are: 

1. simplify and estimate 

2. experiment with possible solutions (trial and error) 
3- visualize the problem 

4. make a diagram or chart 

5. find patterns 

6. use realia 

During the hiatus between Session One and Two, working with your own students, you will: 

1. Use what you have learned in Session One to help an adult math student (or your 
class) develop a math problem and solve it using one or more problem-solving 
strategies. Choose from any of the situations on Problem Sheets A, B, or C - or 
develop your own situation. You will: 

Develop the problem together with the student(s) by examining options. 
Allow the student(s) to attempt to solve it. 
Ask the student(s) what strategies he/she is using. 
Review, with the student(s), the six strategies discussed in the workshop. 
Have the student(s) choose from the six strategies to try the problem again 
(even if the correct solution was reached on the first try). 
Discuss with the student(s) the usefulness of the strategies and how they might 
be extended to other problems. 



2. Fill out the result sheet on the next page. Be prepared to report back to the group at 
Session Two. 



Instructions for Volunteers/Yutor/Aides 

If you work one-on-one with a student (or students), complete the above steps with 
one student. 

If you work in a classroom setting, discuss the task assignment with the classroom 
teacher. Complete the above steps with one or more students, as negotiated with 
the teacher. 
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INTERIM TASK RESULT SHEET 



1. 



3. 



What was the student^s (students*) attitude about math? How did he/she express this 
attitude? 



How did the student(s) first approach the problem? 



How did the student's (students') attitude toward math and problem-solving influence 
his/her choice of strategies? 



What new strategy(s) did the student(s) choose to use after the discussion of possible 
problem-solving strategies? 



Were the strategies successful or unsuccessful? Describe, 



Was there any change in the student's (students') attitude toward math and problem- 
solving? 



How do you feel the process of using problem-solving strategies (NCTM Standard I) 
reflects a goal or goals of ABE/GED math education? Please explain on the back side. 
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SESSION ONE EVALUATION 
MATHEMATICS: STRATEGIC PROBLEM SOLVING 



Date: 



Workshop Location: 



!• What is your educational background? 



Field: 



2, What subject(s) do you teach? 

Adult Basic Education/Math 

Adult Basic Education/Reading 

English as a Second Language 

Other: 

I am not teaching right now, 

3, In which setting(s) do you teach? 



4, Please check the ONE statement that best describes how useful you found the workshop. 



Very valuable; I plan on incorporating things I learned into my work with students. 

Valuable; the workshop was a good review of things I already knew. 

Somewhat valuable; I learned some things but I am not sure how I will be able to 
apply them. 

Barely valuable; the information presented was not helpful to me. 
A waste of time. 



Qassroom 



Individual Instruction 



Other: 



Other: 
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5. Below is a list of potential benefits of the workshop. Please check all that apply to you: 

I have a clearer idea of my goals in teaching mathematics to adults. 

I understand and will try to apply NCTM Standard I, Mathematics as Problem 

Solving. 

I have used and am comfortable with the six problem-solving strategies discussed 

in this workshop. 

I will share what I have learned with others. 

I will read more about the topics we covered. 

I will get together again with people I met here. 

I will seek other opportunities for training. 



6. Please rate the extent that you agree with each of the following statements. Circle ONE 
number for each statement. 



The training facility was 
comfortable. 

The trainers were well-prepared. 

The trainers gave clear 
instructions. 

The trainers were responsive to 
participants' needs. 



Strongly 
Agree 



1 
1 



Strongly 

Agree Disagree Disagree 



2 
2 



3 
3 



4 
4 



7. What was most valuable to you about the workshop? 



8. What suggestions do you have for how the workshop might be improved? 



9. Please add any other comments. 
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MATHEMATICS: STRATEGIC PROBLEM SOLVING: 

SESSION TWO 



AGENDA 

L Introductions/Workshop Overview 

2, Feelings About Math (Video Presentation) 

3, Review of Session One 

4, Sharing of Interim Task Assignments 

• Small Group Discussion 

• Small Group Presentations to the Large Group 

5, Developing a Math Lesson 

• Video Lesson and Real-life Application 

• Experimentation/Developing a Formula 

• Strategic Problem Solving: Volume 

• Presentation of Lessons to the Large Group 

6, Reflection 

1. Session Two Evaluation 



OBJECTIVES OF SESSIONS ONE AND TWO 

Participants will be able to: 

1. Develop goals of ABE/GED math education, 

2. Identify and apply six problem-solving strategies. 

3. Recognize and respond to emotional/attitudinal obstacles students may face when trying 
to apply problem-solving strategies* 

4. Create a math lesson using problem-solving strategies. 



H-14 



MATHEMATICS: STRATEGIC PROBLEM SOLVING 
SMALL GROUP SHARING 



L Using the Interim Task Assignment Packet (H-12), each member of your group will: 
A Describe which problem your student(s) attempted to solve. 

B. Discuss how your student's (students') emotional attitudes toward math affected 
his/her problem-solving attempts. 

C. Describe strategies chosen before and after the presentation of problem-solving 
strategies and the success the student(s) had in solving the problem. 

D. Discuss how the experience reflected ABE/GED goals of math education. 



II. After all members of your group have finished Part I, your group will decide to do 
either A or B: 

A, Summarize the experiences of your group. Either prepare a brief oral report or 
use a blank transparency to summarize your group's experiences. One or two 
volunteers fi'om your group will then present this summary to the large group. 

B. : Choose one experience from the group to share with the small group. Either 

prepare a brief oral report or use a blank transparency to summarize this 
experience. One or two volunteers ft'om your group ydll then present this 
experience to the large group. 
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DEVELOPING A MATHEMATICS LESSON: 
STRATEGIC PROBLEM-SOLVING — VOLUMXC 



Directions: With your group, develop a lesson on volume for a class of adult students. A 
volunteer from your group will copy this lesson on Transparency 10 for 
presentation to the large group. 



PROBLEM SITUATION: 



PROBLEM: 



PROBLEM-SOLVING STRATEGIES 
Presentation to Students: 



Application by Students: 
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SESSION TWO EVALUATION 
MATHEMATICS: STRATEGIC PROBLEM SOLVING 



Date: 



Workshop Location: 



!• What is your educational background? 



Field: 



2* What subject(s) do you teach? 

Adult Basic Education/Math 

Adult Basic Education/Reading 

English as a Second Language 

Other: 

I am not teaching right now, 

3, In which setting(s) do you teach? 
Qassroom 

Individual Instruction 

Other: 

4, Please check the ONE statement that best describes how useful you found the workshop. 



Ver>' valuable; I plan in incorporating things I learned into my work with students. 

Valuable; the workshop was a good review of things I already knew. 

Somewhat valuable; I learned some things but I am not sure how I will be able to 
apply them. 

Barely valuable; the information presented was not helpful to me, 
A waste of time. 



Other: 
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5. Below is a list of potential benefits of the workshop. Please check all that apply to you: 

I have a clearer idea of my goals in teaching mathematics to adults. 

I understand and will try to apply NCTM Standard I, Mathematics as Problem 

Solving. 

I have used and am comfortable with the six problem-solving strategies discussed 

in this workshop. 

I will share what I have learned with others. 

I will read more about the topics we covered. 

I will get together again with people I met here. 

I will seek other opportunities for training. 



6. Please rate the extent that you agree with each of the foltowing statements.. Circle ONE 
number for each statement. 



The training facility was 
comfortable. 

The trainers were well-prepared. 

The trainers gave clear 
instructions. 

The trainers were responsive to 
participants' needs. 



Strongly 
Agree 



1 
1 



1 
1 



Agree 

2 
2 

2 

2 



Strongly 
Disagree Disagree 



3 
3 

3 

3 



4 
4 

4 

4 



7. What was most valuable to you about the workshop? 



8. What suggestions do you have for how the workshop might be improved? 



9. Please add any other comments. 
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TRANSPARENCY MASTERS 
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NCTM STANDARD 1: 



MATHEMATICS AS PROBLEM SOLVING 



use problem-solving approaches to investigate and understand 
mathematical content; 



formulate problems from situations within and outside 
mathematics; 



develop and apply a variety of strategies to solve problems, with 
emphasis on multistep and nonroutine problems; 



verify and interpret results with respect to the original problem 
situation; 



generalize solutions and strategies to new problem situations; 



acquire confidence in using mathematics meaningfully. 
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GOALS OF ABE/GED MATH EDUCATION 



In addition to passing the math section of the GED test, there are other 
goals in an ABE/GED math class. Here are some; what are others? 



Acquire skills that enable students to recognize and carry out the 
mathematical functions of their everyday lives. Among these are: 

• balancing a check book 

• making and using a budget 

• determining the price/value of goods 

• understanding sales and finance terms 

• making schedules 

» determining distance and mileage 

• comprehending and computing pay rates . 



Develop problem-solving abilities applicable in mathematical and non- 
mathematical contexts. Among these are: 

• noticing patterns 

• searching for a variety of solutions 

• formulating reasonable estimates 

• reasoning from the concrete to the abstract 

• collecting data to use in tables, graphs 

• deriving formulas 
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ADDITIONAL GOALS 
FOR 

ABE/GED MATH EDUCATION 
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DECISIONS ABOUT 
CALCULATION PROCEDURES* 




* From the National Council of Teachers of Mathematics, Inc^ Curriculum and 
Evaluation Standards for School Mathematics. Reston, Virginia. 1990. 
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EVERYDAY SITUATIONS NEEDING MENTAL MATH 



PROBLEM SHEET A 



You can buy yogurt three ways: 

1) a six-pack of four-ounce containers 
for $2.53 

2) an eight-ounce container for $0.74 

3) a sixteen-ounce container for $1.25 



• What are possible math questions in this situation? 

• How would students use estimation and simplification to solve 
these problems? 
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SOME PROBLEM-SOLVmG STRATEGIES 



STRATEGY 


EXAMPLE PROBLEM 


!• Simplify and estimate. 


1, Quickly determine a closely approximate 
answer to 40 x 375, 


2. Experiment with possible solutions 
(trial and error). 


2, Discover a series of three operations with 
repeated numbers 3 and 8, which yield 
the number 7, 


3. Visualize the problem. 


3, You need to cut nine equilateral, 

WUXlJ^UClll ITicUl^Co UUl UX cl piCCC UI OglQ 

material. How can the triangles be 
arranged for the most efiBcient cutting — 
so that the sides of more than one 
triangle may be cut at one time (i,e,, the 
smallest total perimeter)? 


4, Make a diagram or a chart. 


4, Carlos, Lamont, Gus, and George like to 
work out in the weight room. Only two 
people can use the weights at the same 
time. How many different combinations 
of friends can work out together? 


5, Find patterns. 


5, What is the next number in the series: 
144, 36, 12, 6? 


6, Use realia. 


6, Compare fractions 1/2 and 3/4 by marking 
straws in hahres and fourths and then 
cutting and comparing them. 
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APPLYING PROBLEM SOLVING STRATEGIES: 



PROBLEM SHEET B 



PROBLEM I 

The Ubrary is open from 9:00 a*m, to 5:00 p,m, on Monday, Wednesday, and Friday, It is 
open from 9:00 a*m to 8:00 p,m, on Tuesday and Thursday* On Saturday it is open from 
10:00 a.m. to 2:00 p.m., and on Sunday it is closed. How many hours a week is the library 
open? 

Possible Strategies: 



PROBLEM II 

You want to paint a window frame whose top is 8 feet from ground level. The only solid 
place to put the bottom of the ladder is 4 feet from the house. What is the shortest ladder 
you can use? 



PROBLEM III 

There is a special at the local fast food restaurant. You can buy 3 hamburgers for 
$5.00. You have $307.00 to feed the 225 employees at your company picnic. How many 
hamburgers will you be short or how many extra hamburgers will you have? 

Possible Strategies: 



O MATHEMATICS: STRATEGIC PROBLEM SOLVING 

ERIC 



75 



T-8 



DEVELOPING A FORMULA FOR VOLUME 



rn?^- MATHEMATICS: STRATEGIC PROBLEM SOLVING T-9 



DEVELOPING A MATHEMATICS LESSON: 
STRATEGIC PROBLEM-SOLVING — VOLUME 



PROBLEM SITUATION: 



PROBLEM: 



PROBLEM-SOLVING STRATEGIES 
Presentation to Students: 



Application by Students: 
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BACKGROUND READINGS 
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This is a summary of the thirteen standards prepared by the National Council of Teachers 
of Mathematics for grades 5-8. It is relevant for teaching basic mathematics skills at aiiy 
level. For a more extensive discussion refer to the CunicuUm and Evaluation Standards for 
Mathematics listed in the bibliography (H-12-c). 



> STANDARD 1: 

MATHEMATICS AS PROBLEM SOLVING 

In grades 5-8, the mathematics curriculum should include numerous and varied 
experiences with problem sohring as a method of inquiry and appUcation so that 
students can— 

♦ use problem-sohdng approaches to investigate and understand mathematical 
content; 

♦ formulate problems from situations within and outside mathematics; 

♦ develop and apply a variety of strategies to soWe problems, with emphasis on 
multistep and nonroutine problems; 

♦ verify and interpret results 'jvith respect to the original problem situation; 

♦ generalize solutions and strategies to new problem situations; 

♦ acquire confidence in using mathematics meaningfully. 



> STANDARD 2: 

MATHEMATICS AS COMMUNICATION 

In grades 5-8, the study of mathematics should include opportunities to communicate 
so that students can— 

♦ model situations using oral, written, concrete, pictorial, graphical, and algebraic 
methods; 

♦ reflect on and clarify their own thinking about mathematical ideas and situations; 

♦ develop common understandings of mathematical ideas, including the role of 
definitions; 

♦ use the skills of reading, listening, and viewing to interpret and evaluate 
mathematical ideas; 

♦ discuss mathematical ideas and make conjectures and convincing arguments; 

♦ appreciate the value of mathematical notation and its role in the development of 
mathematical ideas. 
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> STANDARD 3: 

MATHEMATICS AS REASONING 

In grades 5-8, reasoning shall permeate the mathematics curriculum so that students 
can— 

♦ recognize and apply deductive and inductive reasoning; 

♦ understand and apply reasoning processes, with special attention to spatial 
reasoning and reasoning with proportions and graphs; 

♦ make and evaluate mathematical conjectures and arguments; 

♦ validate their own thinking; 

♦ appreciate the pervasive use and power of reasoning as a part of mathematics. 



> STANDARD 4: 

MATHEMATICAL CONNECTIONS 

In grades 5-8, the mathematics curriculum should include the investigation of 
mathematical connections so that students can— 

♦ see mathematics as an integrated whole; 

♦ explore problems and describe results using graphical, numerical, physical, 
algebraic, and verbal mathematical models or representations; 

♦ use a mathematical idea to further their understanding of other mathematical 
ideas; 

♦ apply mathematical thinking and modeling to solve problems that arise in other 
disciplines, such as art, music, psychology, science, and business; 

♦ value the role of mathematics in our culture and society. 



> STANDARD 5: 

NUMBER AND NUMBER RELATIONSHIPS 

In grades 5-8, the mathematics curriculum should include the continued development 
of nxmiber and number relationships so that students can— 

♦ understand, represent, and use numbers in a variety of equivalent forms (integer, 
fraction, decimal, percent, exponential, and scientific notation) in real-world and 
mathematical problem situations; 

♦ develop number sense for whole numbers, fractions, decimals, integers, and 
rational numbers; 

erIc ^" 



♦ understand and apply ratios, proportions, and percents in a wide variety of 
situations; 

4 investigate relationships among fractions, decimals, and percents; 

♦ represent numerical relationships in one- and two-dimensional graphs. 



> STANDARD 6: 

NUMBER 1 YSTEMS AND NUMBER THEORY 

In grades 5-8, the mathematics curriculum should include the study of number 
systems and number theory so that students can— 

♦ understand and appreciate the need for nimibers beyond the whole numbers; 

♦ develop and use order relations for whole nxunbers, fractions, decimals, integers, 
and rational i:imibers; 

♦ extend their understanding of whole number operations to fractions, decimals, 
integers, and rational numbere; 

♦ understand how the basic arithmetic operations are related to one another; 

♦ develop and apply number theory concepts (e.g., primes, factors, and multiples) 
in real-world and mathematical problem situations. 



> STANDARD 7: 

COMPUTATION AND ESTIMATION 

In grades 5-8, the mathematics curriculum should develop the concepts underlying 
computation and estimation in various contexts so that students can— 

♦ compute with whole numbers, fractions, decimals, integers, and rational numbers; 

♦ develop, analyze, and explain procedures for computation and techniques for 
estimation; 

♦ develop, analyze, and explain methods for solving proportions; 

♦ select and use an appropriate method for computing from among mental 
arithmetic, paper-and-pencil, calculator, and computer methods; 

♦ use computation, estimation, and proportions to solve problems; 

♦ use estimation to check the reasonableness of results. 
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> STANDARD 8: 
PATTERNS AND FUNCTIONS 

In grades 5-8, the mathematics curriculum should include explorations of patterns 
and functions so that students can— 

♦ describe, extend, analyze, and create a wide variety of patterns; 

♦ describe and represent relationships with tables, graphs, and rules; 

♦ analyze functional relationships to explain how a change in one quantity results 
in a change in another; 

♦ use patterns and functions to represent and solve problems. 

> STANDARD 9: 
ALGEBRA 

In grades 5-8, the mathematics curriculum should include explorations of algebraic 
concepts and processes so that students can— 

4 understand the concepts of variable, expression, and equation; 

♦ represent situations and number patterns with tables, graphs, verbal rules, and 
equations and explore the interrelationships of these representations; 

♦ analyze tables and graphs to identify properties and relationships; 

♦ develop confidence in solving linear equations using concrete, informal, and 
formal methods; 

4 investigate inequalities and nonlinear equations informally; 

♦ apply algebraic methods to solve a variety of real-world and mathematical 
problems. 

> STANDARD 10: 
STATISTICS 

In grades 5-8, the mathematics curriculum should include exploration of statistics in 
real-world situations so that students can— 

4 systematically collect, organize, and describe data; 

♦ construct, read^ and interpret tables, charts, and graphs; 

♦ make inferences and convincing arguments that are based on data analysis; 
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♦ evaluate arguments that are based on data analysis; 

♦ develop an appreciation for statistical methods as powerful means for decision 
making. 

> STANDARD 11: 
PROBABILITY 

In grades 5-8, the mathematics cuixiculum should include explorations of probability 
in real-world situations so that students can— 

♦ model situations by devising and carrying out experiments or simulations to 
determine probabilities; 

♦ model situations by constructing a sample space to determine probabilities; 

♦ appreciate the power of using a probability model by comparing experimental 
results with mathematical expectations; 

♦ make predictions that are based on experimental or theoretical probabilities; 

♦ develop an appreciation for the pervasive use of probability in the real world. 

> STANDARD 12: 
GEOMETRY 

In grades 5-8, the mathematics curriculum should include the study of geometry of 
one, two, and three dimensions in a variety of situations so that students can— 

♦ identify, describe, compare, and classify geometric figures; 

♦ visualize and represent geometric figures with special attention to developing 
spatial sense; 

♦ explore transformations of geometric figures; 

♦ represent and solve problems using geometric models; 

♦ understand and apply geometric properties and relationships; 

♦ develop an appreciation of geometry as a means of describing the physical world. 



> STANDARD 13: 
MEASUREMENT 

In grades 5-8, the mathematics curriculum should include extensive concrete 
experiences using measurement so that students can— 

♦ extend their understanding of the process of measurement; 

♦ estimate, make, and use measurements to describe and compare phenomena; 

♦ select appropriate units and tools to measure to the degree of accuracy required 
in a particular situation; 

♦ understand the structure and use of systems of measurement; 

♦ extend their understanding of the concepts of perimeter, area, volume, angle 
measure, capacity, and weight and mass; 

♦ develop the concepts of rates and other derived and indirect measurements; 

♦ develop formulas and procedures for determining measures to solve problems. 
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At the requert of the Editorial Panel, John Ptuloe adapted his editorial -Math Moron MythiT 
{New York Timet, 24 April 1991). for readers of the MeUkematiee TeocAen-EA 



Math-Moron Myths 



The field of mathematics education has expe- 
rienced a great deal of ferment recently. 
Proposals to vivify the curriculum, to em- 
ploy technological tools, and to increase teachers' 
salaries have all been offered. These ideas are all to 
be applauded* but I sometimes think that explod- 
ing five crippling and widely held misconceptions 
about mathematics would be almost as therapeutic. 

Mathematics is computation. Mathematics has as 
much to do with compuution is writing has to do 
with typing. Imagine that throughout the course of 
one's education all one ever did in English class was 
diagram senUnces. It wouldn't be surprising if one 
didn't acquire a very keen appreciation of literature. 

Most studenta--and most adults-can't interpret 
graphs; don*t understand statistical notions; are 
unable to model situations mathematically; seldom 
estimate or compare magnitudes; are immune to 
mathematical beauty; and, most distressing of all in 
a democracy, hardly ever develop a critical, skepti- 
cal attitude toward numerical, spatial, and quanti- 
tative data or conclusions. 

Mathematiee i$ a rigidly hierarchical subject. A 
common belief is that first comes arithmetic then 
algebra, then calculus, differential equations, and 
so on. Parts of mathematics display a cumulative 
aspect, to be sure, but it is less important than 
many realise. 

Often, when I explain sophisticated ideas in prob- 
ability or calculus to people who mi|^t have difficul- 
ty adding two fractions, such self-styled enumerates 
seem amazed at their new insi|^ts, much like the 
Moli^re character who wu surprised to discover 
that he*d been speaking prose all his life. 

Mathematics and narrative are dieparate activi- 
ties. Storytelling is as effective an educational tool 
in mathematics as it is in other domains. It puts the 
subject into conUxt and illustrates iU limitations. 
For example, in teaching correlation, a traditional 



The views exprtssed in "SoundofT do not necesMhly 
reflect the views of the Editorial Panel of the 
Mathematics Teacher or the National Council of 
Teachers of Mathematics. Readers art encouraged to 
respond to this editorial by sending double-spaced 
Ictten to the Mathematics Teacher for possible publi- 
cst»n in Header Reflections * Editonals from resd- 
en are welcomed. 



topic in sutistics courses, Fve given students data 
demonstrating conclusively that children with big- 
ger feet speU better. (Readers may have nodoed this 
phenomenon themselves.) Should we therefore use 
foot stretchers to increase spelling scores? No, 
because the correlation is not causal: Children with 
bigger feet spdl better because they're older. 

NoU that this little story doesn't contain any 
number crunching. And innumerable other 
vignettes can be dted from areas like sports, lotter- 
ies, medical fraud, and sex-discrimination cases 
that communicate mathematical ideu in a nontedi- 
nical and topical manner. If the connection between 
mathematics and ordinary language and thought is 
established eariy, then the tables, formulas, and 
algorithms that come later are juatified: they're a 
shorthand means to get to solutions. 

Mathematice i$ only for the few. TmsL peofde per- 
son, not a numbers person.'^Math was always my 
wortt suiqect' 1 can't even balance my dwckbook." 
These are juit a few of the tiresome-to me— com- 
ments that people use to explain disabilities in 
mathematics* It is true that some people have con- 
siderably more mathematical talent than others, 
but this disparity also hdds for literary taknt, and 
people rarely apfdy such arguments to reading. 

Almost everybody can develop an understanding . 
of numbers and pr^)abilitiee, of relationships and 
logic, of graphs and rates of change, and of the role 
that these notions play in everyday life. All studenu 
can be tau|^t standard heuristic problem-solving 
methods: assume a solution and work badcward, 
look at an easier or related situation, draw a pic- 
ture, and so on. 

Mathematice is numbing. Finally a romantic be- 
lief prevails that a concern with numbers numbs 
one to the big questions, to the grandeur of water- 
falla and sunsets. Too many people ding to the usu- 
ally unarticulated belief that one uiuat choose be- 
tween life and love on the one hand and numbers 
and details on the other. SuJix sentiments are u 
prevalent as they are unfounded— and help bring 
about the dismal test scores we hear so mudi about 



John Paulos teaches of. Temple University, Philadelphia, 
PA 19122, He is an author of books on numeracy and 

innumeracy. 
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How Can We Best Kelp ESL Students 
With Math? 

by Mary Holt KimbaU 

Becatise the assiunptxon persists that mathematics depends only 
marginally on expertise in English, mathematics typically serves as the 
first academic course beyond English as a Second Language (ESL) into 
which counselor place students from foreign countries. However, coun* 
selors and bewildered students soon discover that limited English profiden* 
cy is a discouraging obsude to learning mathematics. 

First, t ^hift from the metric to the customary system of weights and 
measure, institutes an immense barrier. Second, foreign^bom students 
who are reasonably fluent in conversational English may still have little com* 
mand of the language of mathematics. Third and most critical, mathematics 
problems described in sentences (word problems) create a major obsta^ie for 
ESL students. 

To serve ESL students well we need to place them in appropriate classes 
and change our curriculum. Gmnselors should use placement tests that dis* 
tinguish between compuutional skills and language comprehension. A spe- 
cial ciarhculum should be established to bridge the gap between ESL classes 
and mainstream classes. 

A curriculum to prepare students for mathematics must be vocabulary- 
intensive Students must learn math terminology-HMUt turn, quotient , rtciprth 
col, coardimti$^^ well as operational language ''One-fotirth of twenty/ 
''What is the difftrtnce between..*?* They shotdd leam quantitative prdSxcs 
*Uce mono*, trh* and mu/ft- and shoidd compile individual glossaries of 
terms they learrt 

Preparation for mathematics should involve hands-on practice with cus* 
tomary %veights and measures for volume, lengthy time, temperature, and 
money. Math teachers with ESL students can iricrease their chaxtce of suc- 
cess by employing these techniques: 

• Never assume learners alriadytmderstand mathematical terms. Alkm 
student partncn to %vork cooperatively with flash cards sho%ving the 
term on one side and the syn^ on the other, for example 

SideA, *1ftgrett(Vthan** SideB, 

• Check constantly for comp re h ensioti of both mathematical concepts and 
English meaning. Use charts and diagrams to convey concepts, wd then 
identify and teadt the related linguistic teniis. 

e (DccasionaUyelidt ''yes-no'' or multi|ri#-dioiee responses rather tha^ 
time-consuming English-imennvt answers. For example, ask, Is one- 
fifth gmter thm or Im timn twenty-five perctntr rather than "IVhat is 
the relationship between ont-fifth and twenty-five percentr 

• Encourage accuracy, not sp ee d . In oral question-answer ses sto ns, for 
example, insist on a sikm period to alkm uiidisturbed processing time 
for decoding English meaning and computing ans%vcrs. 

• Streuimycm, not answers, and limit word problems to an essential few. 
To emphasize process and fKilitate reading of word problems, use 
group activities and such instructions as, 'Tlnderline the mathematics- 
operation %yords,'' ^Qrde the data needed,'' and list or diagram the 
steps called for.'' 

^ In mixed-English classes, have students with different leveb of English 
proficiency participate in small reading groups. Have one student raad 
the problem aloud, another paraphrase it and explain its meaning, still 
another select the essential data, aiul one or two students desoibe the 
proceu needed to solve the problem. 



Use a buddy system in mixed- 
English-profidency classes. 
Ideally, the buddy speaks the same 
native language as the newcomer 
and can help interpret directions or 
ntxmber concepts. While the less 
profident student devotes attention 
to listening, the buddy takes notes 
to share. 

These are just a few suggestions, 
that, combined with common sense 
and a sense of htimor, can help 
educators not only survive but 
actually fkninsh when the next 
iBunigrants appear in class. 

IMary Holt Kimball teaches English as 
a Second Luiguage at Klein Fbrtst 
Hi^ School in Houston, TX With 
KWn Independent School Oistha 
authematics teachcn, she is engaged 
in a curriculuovwriting project to hdp 
fcmign«bom students make the transt* 
tion to En^ish4unguage mathematics.) 

[Reprinted with pemiission from 
MMthemtks TmAsr, November 1990, 
604^, copyright by the National 
Coundl of Teachers of Mathematics.) 



Ttxas Instrumtnts 
Caleulator Loan Program 

To support the training of teachers 
in \2Sing calculators for math educa- 
tion, Texas Instruments lends calcu* 
lators (in limited quantities) for 
work^shop presentation purposes. 
The loans are on a short«term basis* 
and availability is determined by 
flrstK ome, first*served criteria. For 
additional information or to reserve 
your loaner kit contact Alva Farmer 
atai4)917-1550. 
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